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1
CHAMFER CIRCUIT OF DRIVING SYSTEM
FOR LCD PANEL, UNIFORMITY
REGULATING SYSTEM AND METHOD
THEREOF

TECHNICAL FIELD

The present disclosure relates to the field of manufacture of
liquid crystal display (LCD) devices, and more particularly to
a chamfer circuit in a driving system of an LCD panel and a
uniformity regulating system and a method for regulating
uniformity of the LCD panel.

BACKGROUND

To improve uniformity of a liquid crystal display (LCD)
panel, a feedback voltage and a linear change effect are
reduced and a chamfer circuit is designed in a driving system
of the LCD. Slope of a waveform of a driving voltage is
regulated by the chamfer circuit, which makes the waveform
of'the driving voltage include a chamfered section. Then, the
driving voltage having the chamfered section is outputted to a
scan line of the LCD panel. In U.S. Pat. No. 7,027,024, a
chamfer circuit is designed in the driving system of an LCD,
where a waveform of the driving voltage is regulated by the
chamfer circuit so that the waveform of the driving voltage
includes the chamfered section having a slope (the slope
means an included angle between the voltage waveform and
a level, where an included angle of O degree is horizontal and
an included angle of 90 degrees is vertical, the chamfered
section has no the slope when the included angle are 0 degree
or 90 degrees). Then, the driving voltage including the cham-
fered section is outputted to the scan line of the LCD panel.
Various components of the chamfer circuit are generally
arranged on a control board of the LCD driving system.
Currently, the chamfer circuit is widely applied to each
machine type, and various components of the chamfer circuit
are generally arranged on the control board of the LCD driv-
ing system.

As shown in FIG. 1 the chamfer circuitincludes a discharg-
ing resistor, the discharging resistor is controlled by a func-
tion control signal of the chamfer to discharge so that a
voltage waveform of an outputted voltage signal (VGH) is
changed. As shown in FIG. 2 the chamfered section is formed
according to a voltage waveform (a scanning waveform of
scanning voltage of the scan line of the LCD panel) of an
outputted scan voltage signal (VG) of the LCD panel gener-
ated by the VGH. Slope of the chamfered section of the
waveform of the driving voltage is changed to associate with
a changing of the discharging resistor in the chamfer circuit.
Thus, uniformity of LCD panels produced in batch is
achieved according to mechanically applying a regulating
result of the discharging resistor of one LCD panel, which
results in that the uniformity of the LCD panels produced in
batch varies and the LCD panels may not achieve an optimal
effect.

SUMMARY

In view of the above-described problems, the aim of the
present disclosure is to provide a chamfer circuit in a driving
system of a liquid crystal display (LCD) panel and a unifor-
mity regulating system and method capable of regulating
uniformity of the LCD panel.

The aim of the present disclosure is achieved by the fol-
lowing technical scheme: A chamfer circuit in a driving sys-
tem of an LCD panel comprises a discharging resistor. The
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discharging resistor is an adjustable resistor, where the resis-
tance of the adjustable resistor is adjustable.

In one example, the adjustable resistor is a digital resistor.
A regulating mode of the digital resistor is simple.

In one example, a memory module storing a preset value of
a digital control signal is arranged in the chamfer circuit. The
memory module is connected with the digital resistor. Thus,
when the driving system of the LCD panel is started, it is
needed to wait for the digital control signal.

A uniformity regulating system of an LCD panel com-
prises a chamfer circuit chip configured with an adjustable
resistor, where the resistance of the adjustable resistor is
adjustable, a chamfer control device transmitting a function
control signal of a chamfer for controlling a time of forming
a chamfered section of a waveform, and a resistance control
signal controlling the resistance of the adjustable resistor, and
a panel brightness measuring instrument measuring a bright-
ness difference between all areas of the LCD panel and feed-
ing back a different information of the partition brightness to
the chamfer control device, where the chamfer control device
regulates the resistance control signal according to the differ-
ent information of the partition brightness and transmits the
regulated resistance control signal to the chamfer circuit.

In one example, the adjustable resistor is a digital resistor.
The regulating mode of the digital resistor is simple.

In one example, the adjustable resistor is arranged outside
the chamfer circuit chip to avoid affecting a normal use of a
chamfer circuit due to heating of the resistor.

In one example, the chamfer circuit chip is configured with
a memory module storing a preset value of the digital control
signal inputted by the chamfer control device. The memory
module is connected with the digital resistor. Thus, when the
driving system of the LCD panel is started, it is needed to wait
for the digital control signal.

A method of regulating uniformity of an LCD panel com-
prises steps:

A: measuring a brightness difference between all areas of
the LCD panel;

B: regulating a resistance of a discharging resistor of a
chamfer circuit in a driving system of the LCD panel accord-
ing to the brightness difference between all areas of the LCD
panel to change a slope of a chamfered section of a waveform.

In one example, in the step B, after changing the slope of
the chamfered section of the waveform, the step A and the
step B are repeated until the brightness difference between all
areas of the LCD panel is less than or equal to a preset
threshold. Thus, a good value of brightness difference
between all areas of the LCD panel may be obtained so that an
optimal resistance of the discharging resistor can be deter-
mined.

In one example, the adjustable resistor in the chamfer cir-
cuit is a digital resistor. The chamfer circuit further comprises
a memory module. The resistance control signal correspond-
ing to the value of the brightness difference between all areas
of'the LCD panel is saved in the memory module. When the
driving system is started, the chamfer circuit reads the resis-
tance control signal in the memory module. Thus, when the
driving system of the LCD panel is started, it is not needed to
wait for the digital control signal.

In the present disclosure, because the discharging resistor
of'the chamfer circuit in the driving system of the LCD panel
is the adjustable resistor, where the resistance of the adjust-
able resistor is adjustable, slope of the chamfered section is
changed by regulating the resistance of the discharging resis-
tor to change the uniformity ofthe LCD panel. In this way, the
discharging resistor is regulated without replacing the dis-
charging resistor, and the uniformity is regulated in accor-
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dance with each piece of LCD panel, thus facilitating the
improvement of the production quality of the LCD panel.

BRIEF DESCRIPTION OF FIGURES

FIG. 1 is a schematic diagram of a chamfer circuit in a
driving system of a typical liquid crystal display (LCD) panel;

FIG. 2 is a schematic diagram of an outputted scan voltage
signal (VG) of an LCD panel generated according to an
outputted voltage signal (VGH) outputted by a chamfer cir-
cuit;

FIG. 3 is a schematic diagram of a discharging resistor of a
chamfer circuit in an example of the present disclosure,

FIG. 4 is a diagram of a first chamfer circuit controlling an
outputted voltage in an example of the present disclosure;

FIG. 5 is a schematic diagram of inputting a digital control
signal of a first chamfer circuit in an example of the present
disclosure;

FIG. 6 is a diagram of a second chamfer circuit controlling
an outputted voltage in an example of the present disclosure;

FIG. 7 is as schematic diagram of inputting a digital control
signal of a second chamfer circuit in an example of the present
disclosure;

FIG. 8 is a schematic diagram of a uniformity regulating
system of a liquid crystal display (LCD) panel in an example
of the present disclosure; and

FIG. 9 is a flow chart of regulating uniformity of a liquid
crystal display (LCD) panel in an example of the present
disclosure.

DETAILED DESCRIPTION

The present disclosure is further described in detail in
accordance with the figures and the exemplary examples.

FIG. 3 shows a specific example of a chamfer circuit in a
panel driving system of a liquid crystal display (LCD) device
of'the present disclosure. In the example, a discharging resis-
tor in the chamfer circuit is an adjustable resistor 10, where a
resistance of the adjustable resistor 10 may be adjusted. The
adjustable resistor 10 is a digital resistor which is easy to
control. A digital resistor controller is arranged outside the
chamfer circuit and used to directly regulate a resistance of
the digital resistor. It should be understood that the adjustable
resistor 10 may also be other types of adjustable resistors. The
digital resistor comprises a plurality of sub-resistors 11 that
are connected in parallel. Each sub-resistor 11 is connected
with a resistance regulating switch 31 in series. The resistance
of the digital resistor is obtained by selecting the switch 31
according to a received digital control signal. The adjustable
resistor 10 is connected with a main function switch 3 in
series. The switch 3 receives a function control signal of a
chamfer and controls circuit switching through the function
control signal of the chamfer to make that a waveform of the
VG includes a chamfered section. Thus, slope of the cham-
fered section is changed by regulating the resistance of the
adjustable resistor 10 in the chamfer circuit, changing unifor-
mity of the LCD panel. The resistance of the discharging
resistor is regulated without replacing the discharging resis-
tor, and the uniformity is regulated in accordance with each
piece of LCD panel, thus facilitating production quality
improvements of the LCD panel.

As shown in FIG. 4, a chamfer circuit chip (chamfer IC)
100 of the driving system comprises a memory module 110
storing a preset value of the digital control signal. The
memory module and the digital resistor are in connection
with each other. After the corresponding resistance of the
uniformity of the LCD panel is determined, the digital control
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signal maybe recorded into the memory module 110. Thus,
when the driving system of the LCD panel is started, it is not
needed to wait for the digital control signal while the resis-
tance of the digital resistor is directly controlled by the preset
value of the digital control signal stored in the memory mod-
ule.

As shown in FIG. 5, in the example, the adjustable resistor
10 is configured with four sub-resistors, but it should be
understood that there may be more or less than four sub-
resistors, but at least two or more sub-resistors are needed.
Two of the sub-resistors are selected through the digital con-
trol signal to discharge so as to obtain an output voltage
waveform of the chamfer circuit. FIG. 4 shows a voltage
waveform of an outputted voltage signal (VGH). The driving
circuit generates an outputted scan voltage signal (VG) ofthe
LCD panel according to the VGH. The VG includes a cham-
fered section. Slope of the chamfered section corresponds to
the resistance of the adjustable resistor 10.

As shown in FIG. 6 and FIG. 7, digital control signals may
also be inputted twice, namely the digital control signals are
inputted twice in a time sequence, and are diftferent from each
other. The digital control signal 1100 controls two sub-resis-
tors to discharge, the digital control signal 1111 controls four
sub-resistors to discharge. Thus, the slope of the chamfered
section is changed twice (as shown in FIG. 6), which
improves the uniformity of the panel. Specific steps of the
example are represented as follows:

inputting a first digital control signal to form a first slope of
the chamfered section and

inputting a second digital control signal to change the slope
of the chamfered section again, and forming a VGH with a
waveform having two slopes.

As shown in FIG. 6, the VGH has a waveform having two
slopes, and the voltage waveform of a generated VG has two
chamfered sections. Optionally, a waveform having three
slope chamfered sections maybe formed by transmitting the
third digital control signal. Alternatively, the digital control
signals are transmitted more times to form more chamfered
sections, these chamfered sections closely form an arc shape.

The present disclosure also provides a uniformity regulat-
ing system of an LCD panel. FIG. 8 shows a specific example
of the uniformity regulating system of the LCD panel. The
uniformity regulating system of the LCD panel comprises a
chamfer IC configured with an adjustable resistor, where the
resistance of the adjustable resistor is adjustable, a chamfer
control device transmitting a function control signal of a
chamfer and a resistance control signal to the chamfer IC, and
a panel brightness measuring instrument which measures
brightness difference between all areas of the LCD panel 200
and feeds back the different information of the partition
brightness to the chamfer control device, where the chamfer
control device transmits the resistance control signal to the
chamfer IC according to the different information of the
partition brightness. The chamfer IC charges a drive chip
(drive IC) 210 of the LCD panel according to the function
control signal of the chamfer and the resistance control signal
so as to drive the LCD panel to display. In the uniformity
regulating system of the LCD panel, the adjustable resistor in
the chamfer IC is the adjustable resistor 10 (the digital resis-
tor) shown in FIG. 3. Moreover, all sub-resistors are arranged
outside the chamfer IC so as to reduce effect on the chamfer
IC due to heating of the resistors. In addition, a memory
module storing the resistance control signal (digital control
signal) inputted by the chamfer control device is also
arranged in the chamfer IC. Thus, when the driving system of
the LCD panel is started, it is not needed to wait for the digital
control signal
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FIG. 9 shows a flow of a method of using the uniformity
regulating system mentioned above, comprising steps:

1. brightening an L.CD panel by a preset voltage ofa VGH;

2. measuring brightness difference between all areas of the
LCD panel, feeding back a measuring result of the measured
brightness difference between all areas of the LCD panel to a
chamfer control device, and determining a digital control
signal by the chamfer control device through the brightness
difference between all areas of the LCD panel;

3. transmitting the digital control signal to a chamfer IC to
change a resistance of a discharging, resistor of a chamfer
circuit;

4 repeating the above steps until finding a minimum value
of brightness difference between all areas of the LCD panel
which is less than or equal to a brightness difference value of
apreset threshold, simultaneously determining and recording
one digital control signal by the minimum value of brightness
difference between all areas of the LCD panel so as to deter-
mine a optimal resistance of the discharging resistor, and
obtaining a optimal voltage waveform; and

5. Saving a final digital control signal as a preset value in a
memory module of the chamfer IC.

The present disclosure is described in detail in accordance
with the above contents with the specific preferred examples.
However, this present disclosure is not limited to the specific
examples. For the ordinary technical personnel of the techni-
cal field of the present disclosure, on the premise of keeping
the conception of the present disclosure, the technical person-
nel can also make simple deductions or replacements, and all
of which should be considered to belong to the protection
scope of the present disclosure.

I claim:

1. A chamfer circuit in a driving system of a liquid crystal
display (LCD) panel, comprising:

a discharging resistor, wherein the discharging resistor is
an adjustable resistor, and a resistance of the adjustable
resistor is adjustable, the adjustable resistor is connected
with a main function switch in series, and the adjustable
resistor comprises a plurality of sub-resistors are con-
nected in parallel, each sub-resistor is connected with a
resistance regulating switch in series, and the resistance
of the adjustable resistor is obtained by selecting the
resistance regulating switch according to a digital con-
trol signal, wherein the adjustable resistor is a digital
resistor, a resistance control signal corresponding to a
value of the brightness difference between all areas of
the LCD panel is saved in a memory module, and when
the chamfer circuit is started, the chamfer circuit reads
the resistance control signal in the memory module.

2. A system for regulating uniformity of a liquid crystal

display (LCD) panel, comprising:

a chamfer circuit chip configured with an adjustable resis-
tor, the adjustable resistor is connected with a main
function switch in series, and the adjustable resistor
comprises a plurality of sub-resistors are connected in
parallel, each sub-resistor is connected with a resistance
regulating switch in series, and the resistance of the
adjustable resistor is obtained by selecting the resistance
regulating switch according to a digital control signal,
wherein the adjustable resistor is a digital resistor, a
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resistance control signal corresponding to a value of the
brightness difference between all areas of the LCD panel
is saved in a memory module, and when the chamfer
circuit is started, the chamfer circuit reads the resistance
control signal in the memory module;

a chamfer control device transmitting a function control
signal of a chamfer for controlling a time of forming a
chamfered section of a waveform, and a resistance con-
trol signal controlling a resistance of the adjustable
resistor; and

a panel brightness measuring instrument measuring a
brightness difference between all areas of the LCD panel
and feeding back the brightness difference to the cham-
fer control device;

wherein a resistance of the adjustable resistor is adjustable
the chamfer control device regulates the resistance con-
trol signal according to the brightness difference
between all areas of the LCD panel and transmits the
regulated resistance control signal to the chamfer circuit
chip, wherein the adjustable resistor is a digital resistor
and the adjustable resistor is arranged outside the cham-
fer circuit chip, wherein the chamfer circuit chip is con-
figured with a memory module storing a preset value of
the digital control signal inputted by the chamfer control
device; the memory module is connected with the digital
resistor, when the chamfer circuit is started, the chamfer
circuit reads the resistance control signal in the memory
module.

3. A method of regulating uniformity of a liquid crystal

display (LCD) panel, comprising:

A: measuring a brightness difference between all areas of
the LCD panel; and

B: regulating a resistance of a discharging resistor of a
chamfer circuit in a driving system of the LCD panel
according to the brightness difference between all areas
of the LCD panel to change a slope of a chamfered
section of a waveform, wherein the discharging resistor
in the Chamfer circuit is a digital resistor; the chamfer
circuit further comprises a memory module, a resistance
control signal corresponding to a value of the brightness
difference between all areas of the LCD panel is saved in
the memory module, when the driving system is started,
the chamfer circuit reads the resistance control signal in
the memory module.

4. The method of regulating uniformity of the liquid crystal
display (LCD) panel of claim 3, wherein in the step B, after
changing the slope of the chamfered section of the waveform,
the step A and the step B are repeated until the brightness
difference between all areas of the LCD panel is less than or
equal to a preset threshold.

5. The method of regulating uniformity of the liquid crystal
display (LCD) panel of claim 3, wherein the digital resistor is
connected with a main function switch in series, and the
digital resistor comprises a plurality of sub-resistors are con-
nected in parallel, each sub-resistor is connected with a resis-
tance regulating switch in series, and the resistance of the
digital resistor is obtained by selecting the resistance regulat-
ing switch according to a digital control signal.
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